Background: Odontogenic keratocyst (OKC) and orthokeratinized odontogenic cyst (OOC) show considerable difference in biological behavior, and the study of the organization of collagen fibers may be helpful in understanding the nature of these variants.
INTRODUCTION
Odontogenic keratocyst (OKC) and orthokeratinized odontogenic cyst (OOC) are two histopathological subtypes which show keratinized cystic epithelium with variation in incidence, distributional pattern, and their biological behavior. [1] [2] [3] Several studies have indicated that OOC showed less proliferative activity compared with OKC.
The mesenchymal influence of the fibrous capsules may play an important role in the epithelial expression, and because the major component of the stroma comprises collagen fibers, the study of the organization of collagen fibers may be helpful in understanding the behavior of the lesion. [4] [5] [6] Information regarding demographic profile of these lesions in different population is very limited, especially in the south Indian population. Thus, this study is conducted to determine the distribution, clinical aspects, and also to compare and correlate the birefringence of collagen fibers in OKC and OOC using picrosirius red stain to delineate its exact role in biological behavior.
MATERIALS AND METHODS
For the analysis of clinical data, 71 cases were obtained from the case records of the patients among which 61 were diagnosed as OKC and 10 were diagnosed as OOC. For the analysis of birefringence of collagen fibers, 20 cases were selected of which 10 were OKC and 10 were OOC. Formalin-fixed paraffin-embedded tissue samples of both the variants were retrieved from the archives of the Department of Oral and Maxillofacial Pathology, SVS Institute of Dental Sciences, Mahabubnagar, Telangana, during the period of 2010-2018.
The demographic data included age, site, gender, association with impacted tooth, and radiological features. For visualization of the collagen fibers, 4-µm-thick sections were obtained and stained with picrosirius red. In brief, after deparaffinization in xylene and ethanol, the sections were hydrated in distilled water, followed by incubation in sirius red (0.1% in saturated picric acid) for 1 hour at room temperature and rinsed with distilled water. The sections were examined by polarizing microscopy, and image analysis was done using image analysis software ProgResCapturePro v2.8.8. For each case, birefringent colors were noticed from five microscopic fields under 10× magnification. Both the clinical features and birefringence were analyzed.
RESULTS
The clinical features of 71 cases were reviewed, of which 61 cases were OKC and 10 cases were OOC. The most common affected age group was 21-30 years (43.6%) followed by 31-40 years (25.3%) as shown in Graph 1. Males (63.28%) were most commonly affected compared with females (36.6%) as depicted in Graph 2. The most common site noted was posterior mandible (73.2%) followed by maxilla (12.6%). Multiple OKCs were noticed in 7% of the cases and 2.8% showed involvement of maxillary sinus as shown in Graph 3. Out of 71 cases, 23 cases showed the presence of impacted tooth. On radiographic examination, 68% showed unilocular radiolucency and 32% showed multilocular radiolucency.
On examining the tissue sections under the polarizing microscope, the collagen fibers in the connective tissue wall of OKC exhibited predominantly greenish yellow birefringence [ Figure 1 ] followed by yellow orange and orange red, whereas collagen fibers in OOC showed predominantly orange red [ Figure 2 ] birefringence followed by yellow orange. The statistical analysis with unpaired t-test showed statistically significant P value (<0.0001) for the parameter birefringence as depicted in Table 1 .
DISCUSSION
OKC is a unique cyst with respect to its aggressive behavior, enlargement, and recurrence. The role of the cystic capsule in OKC represents a greater part in its behavior, and even then, very little consideration has been given to it till recently. The biologic behavior of OKC is dependent on both the epithelium and underlying stroma which was suggested by Vedtofte et al. when they successfully demonstrated that transplanted keratocyst epithelium in nude mice retained its typical histological appearance only when supported by its own stroma. [7] Studies have shown that OOC presents a completely different biologic behavior compared with OKC. [2] Hence, a clinicopathological retrospective study and analysis of birefringence of collagen fibers were carried out.
The clinical features obtained in our study were coinciding with most of the studies. In this study, the most common age group affected is the third decade, with male predilection and the most common site involved is posterior mandible. These results are coinciding with the studies carried out by Myoung et al., [8] Ramachandra et al., [9] and Brannon. [10] The association with impacted tooth is found to be 32% in this study and 27% in studies conducted by Sánchez-Burgos et al. [11] and Mortazavi and Baharvand, [12] which indicates a geographical variation in different sample populations and discrepancies in the size of the sample.
Radiographically, 68% of cases showed unilocular radiolucency and 32% showed multilocular radiolucency which is almost similar to a study conducted by Sánchez-Burgos et al. [11] Many studies have focused on the proliferative activity of the epithelial component in odontogenic lesions, but the role of mesenchyme still remains unrevealed. Stromal changes in these odontogenic lesions can be depicted by picrosirius red stain and this stain imparts birefringence to collagen fibers specifically. [13] The color exhibited by these fibers depends on their alignment, size, packing, molecular organization, ground substances, and water content. [14] The different types of collagen show different colors and intensities of birefringence. Collagen type I presents an intense birefringence with yellow to red color, collagen type II shows a variable color according to the tissue, whereas collagen type III displays a weak birefringence of green color. [15, 16] In the pathological conditions, collagen shows variations in the organization of fibers. The birefringent colors range from shades of green, yellow, to orange red in various lesions. Normally, green to greenish yellow corresponds to poorly packed fibers, whereas orange red represents well-packed fibers. [14] In this study, a predominance of yellowish red color, which originates from well-packed fibers, has been found in OOC. The major polarization color of OKC is greenish yellow, which differs significantly from OOC, suggesting that the collagen found in these lesions is loosely packed and might be composed of precollagens, intermediates, or pathologic collagens rather than the normal tightly packed fibers seen in OOC. These results are in accordance with the study conducted by Zhang et al. [5] All the other polarization studies carried out by different authors for comparison between odontogenic cysts and tumours showed predominantly greenish yellow birefringence for more aggressive tumours and yellow or orange red birefringence for less aggressive cysts. The greenish yellow birefringence observed in OKC was in agreement with studies conducted by Singh et al. [17] and Hirshberg et al. [18] A study conducted by Raj et al. [19] for the evaluation of the nature of collagen fibers in cysts and tumors, KCOT and ameloblastomas showed a predominantly greenish yellow birefringence which indicates that the behavior of OKC is similar to that of aggressive odontogenic tumors such as ameloblastoma.
To the best of our knowledge, there are only few studies conducted to evaluate the difference in polarization of collagen fibers exclusively in OKC and OOC.
Owing to different polarization colors, the composition of the mesenchymal component of OKC appeared to differ from that of OOC. It has been demonstrated that the lining epithelium of OOC has less proliferative and self-renewal potential compared with that of OKC, which appeared to reflect the contrasting differences in the biological behavior of these two lesions. It is interesting to speculate that the differences in collagen fibers within the fibrous capsules of OKC and OOC may also be related to their behavioral differences. [20] 
CONCLUSION
The study results analyzing the clinicopathological parameters of OKC and OOC could act as a viable record for the distribution of these odontogenic lesions in the sample population.
Significant differences in polarization color were demonstrated in the subepithelial zones between OKC and OOC, suggesting that different collagen fibers may exist in the two lesions and their role in pathogenesis requires further attention. More studies with large sample size are to be carried out to corroborate our view which in turn may be helpful to predict the nature of these lesions in terms of biological behavior, prognosis, and treatment modalities.
